ABSTRACT: Sensory evaluations were conducted on kamaboko gels prepared from silver carp (SC) surimi and from walleye pollack (WP) surimi, and were then compared. Different kamaboko gel specimens, produced with or without the extract from silver carp muscle (Esc) or walleye pollack muscle (Ewp), were tested using a panel of university students for their odor, flavor, texture, whiteness, and overall acceptability. According to the sensory evaluation results done in Kyoto, there were significant differences (P < 0.005) between SC kamaboko gel and WP kamaboko gel for all sensory evaluation indices. When compared with WP kamaboko gel, kamaboko gel derived from SC surimi was unacceptable to the Japanese students especially because of its odor. When the same investigations were carried out in Shanghai (coastal area) and Wuhan (inland area) of China, the former showed the same pattern as that observed for Kyoto and its difference was smaller than that for Kyoto; the latter exhibited a different pattern as that for Kyoto and there were fewer differences among all of the test specimens. Marine fish meat gels and freshwater fish meat gels had the same acceptability by students from Wuhan. A slight increase in their sensory scorings of kamaboko gels occurred when Ewp was added, especially when scoring the odor of SC kamaboko gels. The results indicated that there were some differences in the acceptability of SC kamaboko gels, which were apparently influenced by the area and tradition of fish consumption.
INTRODUCTION
A vast quantity of cultured freshwater fish in China is becoming an important resource that is to be utilized more efficiently as material for processing. Kamaboko, one of the most popular and traditional fish products of Japan, has made great progress since the 1960s, along with frozen surimi, in being developed successfully and in utilizing a large amount of walleye pollack. Surimi is originally a Japanese term, and frozen surimi is an intermediate foodstuff with a high potential for long shelf-life, for distribution over a wide area, and for producing various texturized products. Along with a tremendous growth in production and consumption worldwide, surimi and surimibased products have been established as internationalized goods. There are various kinds of surimi-based products available in current world food markets, and its annual production exceeds 700 000 tons. In addition, a variety of devices and new techniques have been introduced to the fish jelly industry of Japan. Frozen surimi technology has created an extremely effective method for the exploitation of so-called low-value and high-yield fish products nowadays. Therefore, it is clear and important that cultured freshwater fish should be developed and utilized as one of the new materials in surimi and surimi-based products in the near future.
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Acceptability comparison of kamaboko gels derived from silver carp surimi and from walleye pollack surimi between the Chinese and Japanese
Tokyo, Japan) and, to compare the gel-forming properties, the final moisture content of all samples was adjusted to 79% by adding water, except for the addition of 2.5% NaCl and 10% (surimi weight basis) extract solution in the present study. After becoming sticky, the resulting meat sol was stuffed into folded polyvinylidene chloride tube casings, which measured 35 mm in diameter and approximately 150 mm in length. Both ends of each tube casing was tied with cotton thread, and all of the proceeding operations were accomplished at 10∞C or below. Next, the filled casing samples were preincubated (suwari in Japanese) at 30∞C for 60 min and subsequently heated (cooked) at 90∞C for 30 min in water bath incubators. Finally, the heated casing gels were taken out and immediately cooled in an ice-water bath to room temperature and then stored at 4∞C in cold-storage overnight until required for the sensory evaluation.
Sensory evaluation
Sensory evaluation of kamaboko gels was conducted by more than 60 university students specializing in food science and studying either at the Faculty of Agriculture, Kyoto University, Japan; Shanghai Fisheries University, Shanghai (coastal area in China); or Huazhong Agricultural University, Wuhan (inland area in China). For testing, casing gels were cut into bite-sized (3 mm) samples and, after being warmed slightly (ª 25∞C), all samples were served to the students randomly and at times other than during meal hours. All panels were asked to score four characteristics (odor, taste, texture, and whiteness), as well as overall desirability using a 5-point hedonic scale (1, dislike extremely; 2, dislike moderately; 3, neither like nor dislike; 4, like moderately; and 5, like extremely). [3] [4] [5] A score of 3 was the division between acceptable and unacceptable.
Instrumental measurement of gel properties
The breaking force and breaking strain of a heatinduced gel were measured using a rheometer (RE-3305; Yamaden Co., Ltd, Osaka, Japan) with a spherical plunger measuring 5 mm in diameter. For the measurement, the kamaboko gel was cut into 22 mm ¥ 30 mm cylindrical test specimens after removing the casing film, and the penetration speed of the plunger was established as 60 mm/min. Prior to conducting the penetration test, whiteness of the cylindrical cross-section samples were Freshwater fish is an ordinary table fish in China, and has only been established recently as a main dish after the ideas of healthy food, high yield, cheap price and various cooking and seasoning methods were introduced, especially in the inland area of China. Marine fish has always been a primary fish consumed by the Japanese because of such factors as its pleasant flavor, good texture, abundant varieties, and freshness; however, in contrast, freshwater fish is consumed to a lesser degree in Japan. In addition, kamaboko, which is made from marine fish meat, is a traditional food as well as one of the most popular fish processed products in Japan.
Although there are some differences between China and Japan in the processing, utilization and consumption of fisheries resources, little information about these is available. 1 It is of interest to compare the acceptability of kamaboko gels derived from freshwater fish and/or marine fish meat between Chinese and Japanese consumers. The purpose of this study was to obtain some comparative data on sensory evaluation, and to guide the product development of freshwater fish.
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MATERIALS AND METHODS
Materials
Silver carp Hypophthalmichthys molitrix surimi, which is made from live cultured fish according to the conventional process technique of Japanese frozen surimi, was manufactured and supplied by the laboratory of the Sino-Japan collaborated research project Development of Technology for Utilization of Freshwater Fisheries Resources in Shanghai, China.
Walleye pollack Theragra chalcogramma surimi (SA grade), made by Nichiro Co. Ltd (Tokyo, Japan), was supplied by the Industrial Research Center of Ehime prefecture in Japan.
Extracts of silver carp and walleye pollack meat were prepared using the hot water extraction method. Fresh white dorsal meat was homogenized with three volumes of distilled water, and extracted for 30 min in a boiling water bath. After being cooled, the supernatant was centrifuged (10 000 ¥g for 15 min) and filtered. The final extract was made up to equal quantities of raw meat with evaporation.
Preparation of kamaboko gel
Half-thawed surimi was chopped in a mini kitchen-cutter (Yamada FP-1S; Mitsubishi Co. Ltd, measured immediately with a spectrophotometer (CM-2002; Minolta Co. Ltd, Osaka, Japan) for the values of L*, a*, and b* (CIE Laboratory system) to the first decimal place. Whiteness, 6 as an index for the general appearance of the test specimen, was calculated as:
(1)
Statistical analysis
The StatView for Windows (version 4.58; Abacus Concepts Inc., Cary, NC, USA) was used for data analysis. Analysis of variance was performed to compare the mean hedonic scores of all sensory indices among the different surimi gels. In all cases, the criterion for statistical significance was set at P < 0.05.
RESULTS AND DISCUSSION
Acceptability comparison of kamaboko gels prepared from silver carp surimi and walleye pollack surimi between Chinese and Japanese consumers
The sensory evaluation results indicated that there were significant differences (P < 0.005) for all sensory characteristics (odor, taste, texture, and whiteness), as well as overall desirability between silver carp kamaboko gel and walleye pollack kamaboko gel (Fig. 1a) , when evaluated by the Japanese. The mean scores of silver carp kamaboko gel were all less than 3, whereas those of walleye pollack kamaboko gel were all more than 3, whereby silver carp kamaboko gel was rated much lower in terms of odor and overall acceptability than walleye pollack kamaboko gel. Kamaboko gel derived from freshwater fish surimi was unacceptable to the Japanese, most probably because of its odor. The same sensory tests were done in Shanghai and Wuhan, China, and results showed that higher sensory scores were obtained by the kamaboko gel from walleye pollack surimi compared with that from silver carp surimi (Fig. 1b,c) . However, silver carp kamaboko gel was given higher sensory scores by the Chinese compared with by the Japanese, especially in terms of odor and overall desirability (Fig. 1 
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Fig. 1 Acceptability comparison between Chinese and
Japanese kamaboko gels derived from (ᮀ) silver carp surimi and from () walleye pollack surimi. Values are shown as the mean ± SD. *No significant difference (P > 0.05) between silver carp and walleye pollack surimi gels was observed. (Fig. 1b,c) . The pattern for the former was different from that obtained for Wuhan. In addition, differences in the mean scores for odor and overall desirability between the SC and WP samples were
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X Wang et al. Means with different letters are significantly different (P < 0.05), and those with the same letter represent no significant difference (P > 0.05) within a subgroup of a column.
Data are shown as mean ± SD. SC, silver carp surimi; WP, walleye pollack surimi; 0, no additive of extract; Esc, silver carp extract added; Ewp, walleye pollack extract added. Table 2 Effect of different extracts on the texture and whiteness of kamaboko gels derived from silver carp surimi and from walleye pollack surimi Data are shown as mean ± SD. Abbreviations are the same as those given in Table 1. smaller when assessed by the Shanghai students compared with that by the Kyoto students (P < 0.005). In contrast, the pattern of Wuhan differed from that of Shanghai, and there was little difference in their mean sensory characteristics scores (odor, texture and whiteness), as well as overall desirability, between the SC and WP sample gels. The mean scores for odor and overall desirability for walleye pollack kamaboko gel was rated slightly lower by the Shanghai students compared with the Wuhan Chinese; for the inland Chinese, both the marine and the freshwater fish meat gels were acceptable to the same extent. The Chinese who live in the inland area have been accustomed to and/or like to eat the freshwater fish food products. These findings indicate that there were some differences in the acceptability of fish food products, which is apparently influenced by peoples' eating habits and where they live.
Effects of fish muscle extracts on the acceptability of kamaboko gels
In view of the aforementioned results, odor and taste were considered to be the principal factors influencing the acceptability of kamaboko gels. It could be predicted that different results would be obtained if kamaboko gel specimens were formed with or without the additive of muscle extract from silver carp (Esc) or walleye pollack (Ewp). As listed in Table 1 , there was a slight increase in the sensory scores given in terms of odor, taste, texture, whiteness, and overall desirability of kamaboko gels when extract was added, especially to silver carp kamaboko gels. The notable results of the Kyoto and Wuhan students were the significantly higher odor scorings (P < 0.05) given to silver carp surimi gels in which the extract of walleye pollack had been added, but significant differences in odor of when extract was added to walleye pollack gels at 10% addition were hardly perceived by the Shanghai students when compared with the control (no additive of extract). Furthermore, there were significant differences (P < 0.05) between SC and WP surimi gels wither with or without the additive of extracts when assessed by the Kyoto and Shanghai students. In general, to improve the acceptability of silver carp kamaboko gels, the addition of its original and/or marine fish muscle extract is necessary. According to the results of the mechanical measurements done on samples' gel properties (Table  2) , there were also significant differences (P < 0.05) between silver carp kamaboko gels and walleye pollack kamaboko gels in terms of the breaking force and whiteness, whereby WP sample gels had higher values for both. Furthermore, a higher breaking force was observed in silver carp surimi gels to which the extract of walleye pollack had been added compared with the control. These physical results are in accordance with the aforementioned organoleptic data.
The present study demonstrated that the acceptability of kamaboko gels differs between Chinese and Japanese consumers. In particular, odor was a principal factor; kamaboko gel derived from the freshwater fish surimi was unacceptable to the Japanese mainly because of its odor, whereas it was acceptable to the Chinese, notably those from inland China. It is likely that the addition of muscle extracts from marine fish (e.g. walleye pollack) would improve the acceptability of freshwater fish kamaboko gels.
